Abnormal sleep has been described in patients with
Parkinson's disease. They sleep poorly, frequently waking, and have little stage III/IV or REM sleep.' -3 It has been proposed that these abnormalities are related to a reduction in brain amines,4 and treatment of Parkinson' s disease with levodopa or bromocryptine may lead to an improvement in sleep quality.' 56 None of these studies has made any comment on respiration during sleep. McNicholas et a17 studied three patients with idiopathic Parkinson's disease, but reported the data on sleep for their normal subjects and Parkinsonian patients together, only providing respiratory data during sleep separately. Irregular respiration was noted to be a feature of patients with Parkinsonism following encephalitis lethargica, and was said to be worse during sleep.8 More Respiratory rate and rhythm Respiratory rate was significantly faster in the patient group when awake, than in the normal controls (normals 13-9 ± 1.1 breaths/min; patients 17-9 ± 1-6: p < 0.006), but on going to sleep the respiratory rate decreased in the patient group so that in stage II sleep the respiratory rate was no longer significantly faster than the normal group.
(normals 14*0 ± 0-57 breaths/min; patients 15X0 + 0-69: NS). During McNicholas et al7 have reported on respiration during sleep in three patients with idiopathic Parkinson's disease. They showed no evidence of sleep apnoea or desaturation during sleep, and noted a regular respiratory rhythm awake and asleep; they suggested that automatic control of respiration was normal in their patients with this condition. Our patients showed similar results, with no evidence of hypoventilation or significant sleep apnoeas. All case reports of hypoventilation in Parkinsonian patients have appeared in patients with postencephalitic Parkinsonism, or familial Parkinsonism.9"-I l13 23 In Parkinsonism following encephalitis lethargica there is evidence of more widespread brainstem damage than in idiopathic Parkinson's disease.24 Even after encephalitis lethargica only a small proportion of patients showed respiratory complications.25 Perhaps only with the widespread brainstem damage present in a few cases of encephalitis lethargica is there failure of automatic control of respiration, which may then lead to the hypoventilation and respiratory dysrhythmias which are characteristic of such failure of respiratory control.22 26 We observed a tachypnoea in our patients with idiopathic Parkinson's disease, which decreased on going to sleep. This Kim.29 It is possible that this abnormality could be caused by dopamine underactivity from the disease, as despite therapy, the patients still had signs of Parkinsonism. Since we did not study the effect of alteration of drug dosage, it is not possible to say that the abnormality was not related to drug therapy.
An alternative explanation for our results would be that the patients had evidence of respiratory disease, but his was denied by our patients, and all patients had a normal awake haemoglobin oxygen saturation, which suggests that there was no respiratory disease sufficient to cause hypoxia. A further possible explanation for our results might be that the tachypnoea was caused by increased stiffness of the chest wall. Awake These minor abnormalities of respiratory rate seen in the patients with idiopathic Parkinson's disease are in complete contrast to the changes seen in patients with evidence of autonomic dysfunction. Both of these patients showed frequent apnoeic episodes when asleep, with falls in haemoglobin oxygen saturation, and a disorganised respiratory rhythm both awake and sleeping. It has been suggested that the disordered respiratory pattern seen in these patients is associated with a defect in the automatic respiratory rhythm generator in the brain stem.7 In addition, the obstructive episodes seen in our patients, and in those cases previously reported,7'21 are due to a failure of abduction of the vocal cords, causing obstruction of the larynx during inspiration.38 This vocal cord palsy was also present in one of our two patients when awake. As 
